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ABS9WWT: Resultsof mea8UraUmntElaxe givenas a supplementto
earner teatsfor a leminarprofilewithnose flq; .

Xt*, fore, and mgle of attaokof the flapwere
systematicallyChmlged. The experimmte were c~ed
out at an pffiactl~eReynold.anmber of 8.2 x l&. The
Imanllm lift was Iau’eaaedto en optimumof QD* s ().7.

A m.rcparlsonwithmessumments on otherprofilse*owe
that the effectof a nose flap te essentially dependent

P JIEWOltUbof the nose
of the pmflle.
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Reeultai

I. IN!CROIXETION~

A report wasmade earner cm the firsttesteon a wing wfth “
nose flap (1). It uae pointedout alreadythatthe llft Inoreaelng
effectof the noee flap mn be of ~icular iqortmce for distlnot
high-speed flight profileswithvery pointednom. The bemeflcial

. . . .
*n~StS&tiB& Wlzi&ndms&&& an einemUdmriZii tit

m3ehKlappe,” Zentralef%r viwmsohaftllchesBerlchtsuesend.er
Luftfahrtfomohungdem Generalluftzemlsters (ZUB)Berlln-Adlershof,
hrschumgdberlohtNr. 19k8, G6ttingem, den 13.6.44.
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effeotof the nose f3.aQwas oonfirmedm an adjolndngteOt cm
the RussianlmnZnarprofile231~Bis (2). The influenoecm the
ms=hum lift of magnitudeand form m- the nose flap was recognizable
from the resultsof tie preliminarytests. Theseinfluenceswere
systmnatlcallyInvestigatedin the presemtmeasurement.First
of all, themodlficatiansof the aerodymmlc Ooefficimtsof the
wing duringthe extendingof the flaphad to bo elucidated.

11. IlmcRrPTmN oFTm MmELAm ExmRmmTALAFmmwmm

The test
ailnmlslmls:

The wing tips

Spm b = 1.23m..

chord 2 n o.=

Roferenoemea F = o. 3065#

Aspeotratio A - 4.94

the followlngdeeign

mm fomed wmrding to recenttest resulte(3)
((moss 8ectGm of the X tip ahe.fiof the pointof groateit-
thlclmessseaniclroular,behindit el.ldptic).The fom of the
Russianlsmhsr profile2315Bis thatwas used can be seenh
figure1. The nose flapswere fastenedto tie wingby means of
a pianohingewhoseaxisof rotationwas at tho curvaturecenter
of the nose of the profile. ZZmWby a qtickexohangoof the flaps
and an uointmruptedmodificationof the flap angleweremdo
possible. Apartfrcm the nose flap,tie profilecouldbe fumlshed
tith a splitflap of 20 peroantchord. The me

-t” mzwcarriedout In tunnel1 of the JXVA(2.24a#, F. = 4.~ ).

III.ImFmITmm m

The definltfcmsof the foroe

MEAsumD REmLrs

andmcmsntcoofficlontsas well
as theirsense of directioncmfozm with the norm DIN L 100. All
coefficientsare referredto th3 exea (-lusive of the wing tip9)
end to the ohordof the mooth profIle,respectively.The trsnsvera3
Euls situatedin Z/4 Is the azls of referencefor the longilndinel

uremnts wre &nwally carriedout at a Re~lds
=g” ofw2!R05 (wind vekoity 40 m/s). Taking the degreeof
tm%ulenoe of the air flow intoconsideration(faotorof turbulence
1.13)the effectiveRe-nudberis 8.2 x 105. The test results were
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KACA mmo. Iu9

~ In the usualmaunerezpreasedin Iknt3 of
● ,-

‘“ OrOBS“Secticm“and-inmlite aspeot ratio.

3

Infinitefree .p’t
me foresof nose

flaps%dMchwere investigatedare put sideby si&e”“Fora better”
surveyin P@ure 2. The e@xmattc variationof the chord,
cmnberand Ze_ edgemrvature of the flapwere exmined as
well as the lnfluenoeof a slotbetweenwing and flap. The
best flap eaglefor eacheasehad to be ascs~.

The ~eultq of the three-compcmentmemmrememts are
gsm~ In tie figures3 to 12 foUowhg a few omumts.

Ihflwnce of tho nose-flap-.- The madmm llft is
to a ve~ high degreedependentupon the flap angleas had
becme evidentbefore. Fl~ 3 shows the mcdmml lift incrlmleqt
Ac~ Iv tha nose flap as a functioxiof the angle ~ for

the wlmg with end vlthoutrear splitflopard variouschord
ratloeof tiienose flap. Below ~ s 100°,c%= deteriorates,

beyondthat figureit mvee. l?earlyall optMm valwm
accordingto the presentmeesuraenflem ut ~ = 1300+ 140°
as constraetedwith earner meamrements cm the mmo pvofile(2),
where the most favorablea@e was at around ~ = llw. !l?M.S
remiltwas checkedStNei= thlesend was (mnfirmod.the end again
for other wind velccltlesas well as with turbulencescreed
(turbulencefactor2.03).

Influence of the chmd—— ratlg.- The results%itlntihreonose
flapsof chordratioso: Z~/Z= 0.05;0.10 cm?.0.20 are repre-
sentedin f@urc 4. Ono can see that c

*
Increasescm-

slderablywith lncreaeinGchozdratio. m owes for each
case are glveafor themost fmorable angle ~. Moreover,tie

curve ca = f(~) for an az@e ~ - lkOO which 1s lam thm the
optimumvelue is gI%@loally representedfor the flap of the
ohordmtio ~/1 = 0.2. A ~ZZtS

v
flat maximumIs obtained

for this Oase. Evau foran a of28 (that is, az3Fet A=6)

C4UU “ 16 sttll krger by m auount qf 0.50 as contrastedwiththe.

Smoth Profllo. An observationof the flOW with smoke &tuKUMItmLted

that ‘in this case separationoccurredshortlybehindthe transi-
tionpointfrom the nose flap to the wing. Cons6gumtlytie flap .
must hsme big loadin&

.. .
RQure 5 shows‘tie @& In niixbmm WI% ~ the eff%ctof &s

nose flap as a fuuctlonof the flap.chml mtlo for yarloue

mrvatur’es (8/2) of the Ieadtng edge. TM increment .~ich was
obtained with the small nose flapof Z~/2= 0.05 at the greatest

curvatureof tie leadingedgemakes the use as a moms of stall
controlaeeansucoemmful.
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$ehmlcr in aeparaticn. - Plow Obmmvatsonby ~ of tufts
on the wing withouta split* producedreliableproof that on

a wing with a nose flap the turbulentpointof sepm3tion tmve18
slowlyforwmi from the tmiling edgeof the wing with increasing .
angleof attackwhilethe smmtb wing separatesray suddenlynear
the nose of the profile. This phencmwon indicatesthat the
pressureincreaseis Mminiehed considerablyby the nose flap
afterflowingarouudthe nose of the pmf Ile;this fact altogether
e~lains the increaseof the~ lift. A s3.ullar effect
ccvldb9 observedfor the wing with splitflap; however,the
~araticn OCCti here mm suddenlythanwithout@it f@fI

emu *en a nose flap was provided.

Mfluence of the leading-edge curvature--- A furtherincrease
of&emadDllm lift cen be made possibleby increadqj the curvature
of the leadingedge of the KIAp,as evidencedby figures6 and 7.
The course c- = f(5&) for 1~/z= 0.1 (fig.7) shows for a

Y- fjZW3t CUZ+8~lDX5 ~ deCIXM3EU3 Of C~. ~6 @l~ tight

perhapsbe elucidatedlaterby pressure-distributionmeasuremnts
and Calculaticms.

Influence of the camberof the flag.- The ember of the flap
had liXE%mXEGTI%57iGEGFrE?zGtigationEi particularlyso
that tie surfeoeof the flap when the lat% was ‘&tendedco-incided
with the cmtour of the presdum eideof the mcwth mflle. Beside
thisIlo?snalcamel:, ?(f~/~ = 0.095), the caen f~ IN = O end
0.16 were measured m the nose flapof 10 percentchotiin order
to determinethe influenceof themaguitudeof the cmiber. The
resultscum ShmUlin figwm 8. One can see thatno essential
improvementscan be obtainedby en Increcmeof camber. ,

Modificationof the aerowc coefficients_&qringthe
QZ@M&!13.- The coefficientsC* cm ~ as a functionof angle
of attackmd nose-flapmgl.emust necessarilybe knounin ofier
to judgethe fll@t behaviour of en airplenewhichis equipped
with a nose flap. Thesevaluesem representedfor the chord
ratio 2@ = 0.05 - 0.10 in figures9 end 10. The coefficients
for the m withoutnose flap alsoare cmtained in the ~phs.
The modifloationsof Ua (at unchangeda) and of the coefficimts
OW d ~ (d m- Ca) h tb i.UtiZWS*iZW regiOn of
originsl conditionswhichm causedby the extensionof the nose
flap, as cc#masted with the startingcondltim “nonose-flap
EKt@nsian,are mathersmallwhenccmparedto themodification
thatoccur,for instance,by the extensionof a rear splitflap.
TMs etatmmt is valid ig partidlar for the case of the nose .
flapof a
the split

chord ratio ZH/t = 0.05 ad elsofor the case that
flap was ertendedbeforethe mse flap. There is only

“\



one basic”W?ferenoe as contrasted with the extendhg of a spl.lt
, flap: .mle,eXtmUlgJ of,a pcpe flap oausm the drw to horease
Ed Eiimul+mously the lift &xieihk*‘tb”borease” *ile the .
ertendtng of a split flap oauses en inorease in the drag ml
also of the M%. Slnm, homer, the deoreme of Mft whioh
first ?acumi for mall nose-* edensime Is mall, this ,.
dlfflcul~ may be ammed to be not uusummmtable. The flight
propertiescan probablybe renderednomal ‘byan appropriate.
conibiruftion of the extensionof nose and SpMt flaps. Also, a
purpcm.veseleotlonof *9 ertemdlpgveloo2@ om~ probably
ommxme possibleomtingent dlffimltdesslnoefor the unste*
p~n a temporald- uatilthe new flow oondltlonis

‘\ formedla surelyto be -ted. Teetmfor the waterohennel
‘\ mm beingpreparedIn orderto Judgethem queetlons;ti these
\ teststhe flowphmmaena for erkdlng ~~ooi~eS of ~ious
> InagnltudeeuilJ.be olwerved.

Hi@I efiendingYeloottieaoou@ed with‘men powermqulre-
mmta for artenelcmoouldcertainlybe obtainedby an aemdynamio
balenoeof the flapzmnent~. Suohhalanoecmildfor Ins@moe
be arrivedat by an appropriatecoupllngof the nose-flapextem-
sionwitha spilt-flapextemkm in the rear regionof the pm-
file. If for thi~pul~ce the spiltflcp is emxsngodso that
the extendedtip Mm ahm~ of its axi3 of rotation,its SOllSO
of rotationthorefmo in opposedto tlm uauol me, the’ @it
flap will automaticallybe extendedfurtherby tlm moment of the
* forcewhichappmrs when the flap is extendedth-omits zero
positzon. The momentof the air <oroeofthe splitf-p could
b used for a totalor pcrtlalbalanm of the momentof the nose
flap;this aim cmld be reaohedby qn appropriatesoleotlonof
the arm rationme fMp/spit fkp.

mume of ~ slot.- M- U showstliatthe llft ti.reas~
effed for a noss flap of a chmiiratio t.~/z= O.IOis nullified
by a slotbotwsenwing and flap. The oorrespmdingcurves
Ca = f (ac~“ for the ease %Ithout Slotware drexn- dashed
llnemIntothe _ for camparlson.A flow through the slot
fmun the pressuresideto the motion sidehas In thiscasea
aisturlmg effect.

camparlsbnof the effeoteof nose flapsformmlous fore- -
gf profXb3.-aesldesthe prosontInvestigaticmand tae
mentlcmeaan pamgmph V a Wasqmyumt aq the pm”fili‘M%~-
Wal.z 2n with nose tlap was carrtot out in tie iiikqitime;thi$ - . “
test tillbe publlshodsoonat &e ~. lkmmver en experlmmt
on a nose-flapprofllowithnomml nose radtusW3S mrried out
bY the firmMemereohmlttA.(3.aocordim to a sumzestbn of We
AV. (4). The pmfllas which‘werelmo&i@ti, Ge main data

. . . . . --- —
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by

theircomtructicmand the lM’t inweases that were obtained
- nose flap are representedin fi~ 12. It was to be

-ted that the lift increasingeffectof”the nose flap would
be ~ter the more pointed the profileused. The plot of tie
gain in ~~~ .by the nose flapversus* nose-radiuscoeffi-

cient * (fW. W) confim.sibis assmpthn very well. The

occqpari&c&is not quitermcbJecticnablebecausetheRe-mmiber
was not * mm for all tests;‘butone~ supposethat the
trendof We curvesmml.dnot changeessentiallyat the same
Re-nmiber.

VI. srMMRY AND ImxmmNs

Measuraent results for theRussianlaminarprofile2315
Bis withnose flap me given&em fore,X!M3@tude,and Eu@e
of attack of’ the flap had been changed ~stematlcally. The lift
increase by ths nose flap mmmts, In the most favorable case,
to about 0.7. The mst favorabloflap argle,measuredwith
repectto the wing chordis betwem 13@ EZ@ Iw”. The greafmr
the fhp chordmtio md the cmdberof tie flap the strongeris
the effect. The mlatimly good result8whichwere obtainedby
a flapof 5 percentchcmiand 1- rounding-offradiusOr the
leadingedgemake the use of the flapas a mesna of side slip
preventionseempremising. The modificationsof the aero@mmic
coefficientsa~hg the mteding of a nose flap are malbr than
the mes ori@nating %henextending normal split ilaps. Therefore
it m be asemod that the flight properties cm be infhemced
favorably, particularly so when nom and split flap or ember
flap, respectively, are mnbined appropfi.ately. A slotbetueem
nose flapand wing has an unfavorableeffect. A cmparlson of the
effectsof nose flaps on various profiles shmm a markedincrease

of effectwith deoreacingnose-radiuscoefficient4(d/t) “ cm-
Sequentlg Ck can be iqprcrvedessentiallyby node’fips only

for profileshere tho turbulentseparatim occurs,beoa’useof a
ve~ rapidpressureincrease,in the flow immediately behind the
nose of the profilo. The largenegativepremmre near the nose
can be considerablydecreasedby the nose flap;tho behavtourin
separationof suchprofilescan be made similarlm the behmiour
of pmf Ilesulthnomel nose-radiuscooffi,cients.“

Translatedby m L. M&ler
IVathml Advlemy Camnitteo
for Aeronautics
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Rasult see Fig. 4 and 5

/
Camber of the flap corresponds to
the p?e.?mure side-contou’r of the
profile

&//= 0.008

Influence of the chord
of the Nose flap

fN/[~= o
.—.— .—.—

~

‘N/1N=0,095.—.— .—.—

& /’

Result see Fig. E

Influence of the camber

~

4(R ❑ O
.— — _ ._

.
d/lN=0,08— .—

L’
dN=0,24—- —— —

s

h Result see Fig.

Camber of the flap correaponda to

the p?eaaure Bide-contour of the
profile

LN/=o.lo

Influence, of the curvature
of the leading edge

Result see Fig. 11

Influence of”a slot

e
e

Result see Fig. 6 and 7

Camber of the flap carresponda to
the pressure aide-contour of the
profile

“/N/~=o.05 “

Influence of the curvature
of the leading edge

The total profile chord for
the graphs is: L= 250mm

Scale: Graph =1:1
Model

Figure 2. The forms of nose flaps which
were investigated.
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Figure 3. l’ncreaseof the maximum lift

coefficientby the effect of the nose

‘8m I .1 ‘8~ flap as a functionof the angle of de-
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contour of the smoothprofile.
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Figure 4, Influenceof the chord of

wing with and without
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the nose flap upon the aerodynamiccoefficientsof the

split flap. Valid for the most favorablenose flap angle~N and

csmber of the nose flap is selected so that it coincides’with the

of the smooth profile when the flap is extended.
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Figure 5.

Figs. 5,6

Increase of Ca ~H
o.7-

A%naxN
~ that.was’obtained by the nose

flap as a function of the nose0,6
flap chord ratio, Parameter:

0,5
(J4 /. The csmber of the nose

Q4 flap corresponds to the press- “

ure side contour of the smooth

with profile.
split flap
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Figure 6. Influence of the curvature at the leading edge of the nose

flap upon the lift.
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Figs. 7,8 - NACA TM No. 1119

Figure 7. Increase of Ca ~ax which was obtained by the nose flap as a

function of the curvature of the leading edge of the flap. Parameter:

flap chord ratio Jhd. .

‘7-,$4\
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Q5( ~
c- -

A Gnax ~

t
o,k

M= 0,1
0,3 d/[N= 0,08

TN.pt= 1350

02
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005 0,10—f#/lN 0,75 0,20

Figure 8. Increase of Ca,~ax which was obtained by the nose flap as a

function of the flap camber (fN/,fN).Wing with split flap (lK/~=

0.2;
7

K 60° ). For fN/jN=O.095 the c~ber of the nose flap corre-

sponds to the pressure side contour of the smooth profile.
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Figure 9. Aerodynamiccoefficientsas a functionof the’flap angle~N. (Modifications
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Figure 11. Ca= f (mm
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Figure 12. Effectiveness of the nose flap for various profiles. Increase
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